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[57] ABSTRACT 

A Health Care Information Network is provided that allows 
subscribers access to a data center. A LAN arranged at the 
data center is connected through a frame relay network to a 
LAN of a similar type lo cated at a central office. ISDN/LAN 
bridges link the LAN to an ISDN switch that provides the 
subscribers with ISDN Centrex services. A PC at the sub- 
scriber's site can gain the subscriber access to the ISDN 
switch via an ISDN Centrex line. The subscribers are 
provided with voice, image and data transmission, and can 
communicate not only with the data center but with each 
other. For disaster recovery, e.g., if a connection is broken or 
defective, the network can provide alternative routes. A 
network manager at the data center is able to configure the 
network, monitor its status and react to failures and over- 
loads on a real time basis. 

40 Claims, 5 Drawing Sheets 




TlUNESTOOTKIROh 



03/18/2004, EAST Version: 1.4.1 



U.S. Patent 



Nov. 25, 1997 



Sheet 1 of 5 



5,692,126 




03/18/2004, EAST Version: 1.4.1 



U.S. Patent Nov. 25, 1997 Sheet 2 of 5 

50 — n= TELEPHONE 



5,692,126 



TELEPHONE 




Tl LINES TO OTHER COj 



Fig. 2 



03/18/2004, EAST Version: 1.4.1 



U.S. Patent 



Nov. 25, 1997 



Sheet 3 of 5 



5,692 



I? 9 i 4 15 




WORKSTATION 



Fig. 3 



03/18/2004, EAST Version: 1.4.1 



UJS. Patent 



Nov. 25, 1997 Sheet 4 of 5 



5,692, 




03/18/2004, EAST Version: 1.4.1 



U.S. Patent 



Nov. 25, 1997 



Sheet 5 of 5 



5,692 




03/18/2004, EAST Version: 1.4.1 



5,692,126 

1 2 

ISDN ACCESS TOEAST PACKET DATA interconnection and interaction is provided among patients, 

NETWORK insurance companies and/or health care payers, employers 
TprRMfr at iTnTT rv baoks ^ othcr financial iiistitutions. The processing 

ic^nwiLJU.wtiLD system can access a substantial number of data bases! 

. This invention relates to integrated voice and data com- 5 A tyP* 031 nc altfi care information network is depicted in 

munication networks, and more particularly, to an informa- nG * com P risin g a data center 32 coupled via a telephone 
tion system that uses an integrated service digital network ceDtral officc 34 to various health care institutions, for 

(ISDN) and a high speed data network such as Frame Relay exam P 1 , e > hospitals. A station cluster controller at the data 

to provide subscribers with ISDN Centre* services S£ nter f onncctcd to a main port 0 of a multi-port bridge 

10 ™ provided at the central office 34. Ports 1 and 2 of the 

BACKGROUND ART bridge arc connected to station controllers 36 at the health 

nn^^j „ , ^ „ , A , . care institutions. Each station controller 36 is coupled to 

beTtSl ^ f f V baSCS haS 1-4 located throughout the health care insSon 
been provided by interconnection of a plurality of data to provide a user interface to the network: 
networks having associated protocols. Various urior art il . , , nciwort 
arrangements permit tran^nTf dauTr^srLS 15 .. T^f* OT ^f^ nt ^.towtacks arising frorn its 
ovcrpublicdatonehvorks. U.S. Pat i™£3?,£Z SSSSf^ ^ £*«?«*»*••> 
to Ankney et al., describes a security access nianafemVnt P a P abiLtles - ^ 00 Fovision available for voice or 
systemfoLpac^swX^ Z g LStS L , N0 T^"* TT n " 
Each entry point of the network has an access management «Th '^f^ * " ln 
apparatus that includes a host processor for examining user 20 d^nTTS^^^T^r^"^ 
terminal authorization Monnatf on in packets received atthe ™. V ^ S ^ ° f e< l ui P ment - For 
associated packet switch for tiMBaJSoSScZ ™? ' ™'*** ,a ? Network Architecture (SNA) 
^ktofh^^on^s^thc^^A^St T?,T nt , U?C<L snangement is mileage- 
associated with the adnumstrative host ^SnMaSS^ ^^e. Slacks alternate routing and dynamic allocation 
kcludinglevelsofauthor^^ * ^SSL^^S ^^^^ tol °°P 
respective entry point of the network for access to specified S^k ^ f? w P ment view of sucn 
Nation, a/preassigned by the .SSSnS^ " T'ww 10 ^ ^ 
Pat No. 5,208,811, grated to Kashio et al., <Ses an £Z?«ff2J 2 ab °^ indicated 
interconnection system for different networks snchasaLAN 7 ^ , 7 

network and a terminal of an integrated service digital 30 ^ additional desirable feature would be an enhanced 

network (ISDN). An "inter-working unit" conducts a tans- 7 ? , a L pr0Vldc 1 S n ? r to user communication. With such . 

lation between a LAN protocol and an ISDN protocol functionality, a medical provider not only can access health 

is a health care information network aaTwoaW pSe ^Tf , ^ S *■* WOuU ^J^* for such uses 

improved access, the health care provider would be able to DISCLOSURE OF THE INVENTION 

process claims, do account validation and be certain of the Accordingly, one advantage of the invention is in provid- 

kind of coverage the patient has before or at flic time that ing a high speed data network that provides voice, image and 

service is done. The claim could be processed while the 4J data transmission at acceptable cost to individual users 

K^-^H^' 3 offic «todetermine the amount Another advantage of the invention is in providing a 

2£? « by ^ U1SUrer , an4 * e batance owed by * e fl«iblc health care information network having alternate 

^cant amount of paperwork and delay, atten- routing and dynamic bandwidth allocation capabiUties while 

dant with the current practice, would thus be eliminate! allowing users to communicate with each other 

U.S. Pat No 5,225 976, granted to Tawil, describes an jo A further advantage of the invention is in providing a 
automated health benefit processing system that includes a health care information network that allows a network 
database and processor for processing health benefit claims manager to perform administrarive and maintenance func- 
tor medical services of an insured user. The database lists, lions throughout the network from a remote position 

I'Z ^f^ f °- nt above ^ stages of the invention are 

™S?, I FS?y*- J. 0U °^ g , mf<Bm ? ti0,l: * e bene * 55 achieved, at least, in part, by providing a data communica! 

SSHL^Tf me * Cal * tions network that aUowus^ access to arem^e^ento 

ST?" aVa ^ blC to P^?™ A tot local area network (LAN) arranged at me data center 

tX^iST h M ? pt0 ^ s for P er " is coupled to a fast packet network to provide mtereoTnec! 

SfhJSS^ *T ■ ^? r5t . proc 5 ssor tion between the data center and a fiVst central offid A 

«d ITT? % u ° f * e msurcd «° second ^ is arranged at the first central office fTmto" 

andtoe medical procedures) to be performed. A second facing the fast packet network with an EDN^Toupfed 

SSLT Itr ^' i ' d ^ , r totS 10 ^ ™ a te ^ via ISDN lin^toSde^ 
*Z?lf~^t V ^ the prov,<iers A termmals with Centres services, such as «£eed calling and 

S to tnTTviier™ ^ * ^ hot Une ™- Also, the Centrex tolec^nfaencSvoTce 

tt ^ ^ 65 mail services are provided. 

h«^L. N °' 5 ^ 01 i° 5 ' to CummiD S 8 ' fe > While the invention Is exemplified herein by a data center 

describes a managed health care system in which integrated that provides users withhealth care management 
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information, the principles are applicable to any of various the invention is disclosed in part on the realization that the 

data communication network applications, such as banking information network is used to allow health care providers 

and information provision. access to a health care management center. It is to be 

Preferably, the fast packet network supports frame relay understood that the invention is applicable to any data 

switching. Alternatively, a Switched Multimegabit Data 5 commnnications network that provides users with access to 

Service (SMDS) network or cell relay network (ATM) may a remote data center. 

be used The first and second LANs may operate with Reference is now made to FIG. 2, showing an illustrative 

different protocols and be interconnected through appropri- health care information network (HON) 40 that comprises 

ate interfaces for protocol translation. a health care data center 42 interconnected with remote 

In accordance with a first preferred embodiment of the 10 subscribers 44, 46, 48 and 50 via central offices (CO) A, B 

invention, each of the first and second LANs comprises an and C. An Ethernet type local area network (LAN) 52 is 

Ethernet network. In accordance with a second preferred arranged at the data center 42 to provide communications 

embodiment of the invention, each of the first and second between a file server 54 and workstations 56 located 

LANs comprises a Token Ring network throughout the data center 42 to respond to subscribers' 

A network manager workstation may be coupled to the 15 requests. A network management workstation 58 is coupled 

first LAN at the data center to perform operation and to the LAN 52 to perform network management functions 

configuration management throughout the network in real throughout the HON 40. In particular, the network manager 

time, as well as to perform administrative and maintenance 58 provides operations and configuration management on a 

functions. The network manager has access to each of the real time basis, and carries out administration and mainte- 

user terminals to modify their network interface parameters. nance functions. The network management capabilities are 

To provide Centrex services, a central office of the public disclosed in more detail later, 

switched telephone network (PSTN) is provided with the ^ Ethernet segment 60 is used to connect the LAN 52 

ISDN switch. The network may comprise a second central ^ a FraraE Relay Interface (FBI) 62 coupled via a Tl 

office having a Basic Rate ISDN Transmission Extension j 544 ^ framc rclay access line 64 to a frame relay 

Unit coupled to the first central office to extend Ithe Centrex network ^ Hie bridging between the LAN 52 and the 

services to its customers. Actional central offices having 25 66 may be performed using any of 

ISDN switches can be coupled via an ISDN public network ™» * example, the Transmission Control 

to the first central office to provide associated customers Pm*w>l nrPP/IP^ Via a oatewav (not 

with access to the data center and with the Centrex service, ^^^^j^^^ St 

e^^d^^hfa ^N°OTds to rcc^e^rSnS so telephone lines that are not coupled to the frame relay 
voi^ local and long network 66. It is to be understood fcat any type of m^- 

See casing service! are available for the users to speed network may be used as J^ene^ork^ forex^le, 
communicate not only with the data center but also with a cell relay network, or Switched Multimegabit Data Service 
each other. By grouping individual users in the Centrex (SMDS) network. 

environment to be interfaced with a LAN, the expense of a 35 AFRI 68 is arranged at the central office A to interface the 
Tl data line need not be incurred by an individual user. frame relay network 66 with the CO equipment A multi- 

A single Frame Relay Data Link Connection Identifier plexer provided with a frame relay interface card and Tl 
(DLCI) address may be assigned to all of the customers of interface card, for example Integrated Packet Exchange 
each central office coupled to the Frame Relay network. (IPX) multiplexer, may be used to support the frame relay 

Still other advantages of the present invention will ^ interfaces FRI 62 and 66. Alternatively, a frame relay access 
become readily apparent to those skilled in this art from the devices (FRAD) may provide the required frame relay 
following detailed description, wherein only the preferred interface. 

embodiment of the invention is shown and described, simply frame format used for the transmission across the 

by way of illustration of the best mode contemplated of frame relay network is defined in the CCITT Recommen- 
carrying out the invention. As will be realized, the invention ^ L 44i/Q92L particular, the first and last fields of 

is capable of other and different embodiments, and its ^ ftame serye as fl each bemg one octet i ong . The 
several details are capable of modifications in various obvi- second fidd . $ &c flddrcss ficld ^ ^ ^ 0 octets. The 
ous respects, all without departing from ^ invention data and can comprise any 

According the drawing and description axe to be regarded ^ £ to 4096. The fourthand fifth 

as illustrative in nature, and not as restrictive. ^ ^ ^ ^J^^ Fn J ^ Sequence (PCS), each 

BRIEF DESCRIPTION OF THE DRAWINGS one octet long. The address field is based on the ANSI 

FIG. 1 is diagram of a prior art health information T1.6 18 standard and includes a 10-bit Data Link Connection 
network. Identifier (DLCI) that ranges from zero to 1023. The DLCI 

FIG. 2 is a diagram of a health care information center identifies the logical channel connection within the physical 
with ISDN coupled to Frame Relay communication in 55 channel or port for a predetermined destination. Also, the 
accordance with the invention. address fleld comprises congestion control bits that provide 

FIG. 3 is a simplified diagram showing interconnection Forward Explicit Congestion Notification (^CN) and 
between a data center and central offices. Backward Explicit Congestion Notification (BECN) to 

FIG. 4 is a diagram of a backbone Ethernet LAN arrange- notify remote users of the congestion ^^ d ^^e 

f , r™.™ PpU v with TcnN 60 frame transmitted across the physical medium. A Discard 

me^ for interfaang Frame Rc ^J^ ^ ^ ^ ^ mc 

FIG. 5 is a diagram of a backbone Token Ring LAN ^ tes ' (when l set ^ ^ ^ tihc ^ should be discarded 
arrangement for interfacing Frame Relay with ISDN. during cation conditions. This bit is used by carriers to 

BEST MODE FOR CARRYING OUT THE determine what data they will discard when the total traffic 

INVENTION 65 exceeds network bandwidth resources. 

Although the invention has general appUcability in the Each of the central offices connected to the frame relay 
field of data communications, the best mode for practicing network 66 is identified by its own DLCI address. The FRI 
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SlSS^^^ ? aCket . ^Pf Hed X teUW » to (lie ISDN BRI line to provide the image and digital data 
£^^fr %F ^.1°^ f nd SCnds * e * transmission. A telephone set is connected to thfnetwSk 

^ where the FCS is verified. If theFCSis access card to provide the voice communication 

nlS?l^^ ded,W1 ^ 00 , in i iCa , ti0, l t0 ? hc He network^anaga 58 at the health care data center 42 
Sfre^eTtfe^^nlS^i* f^f^ 3 h to configure the information network 4~rS 

P^cS to t £cT P fcW,gh * e 80(1 Statos f 14 ^ t0 faflUreS and ° VM ^ ^ ^ m 

\fi«<,-ri<v™ i ,. _„ „ particular, the network manager may check the traffic and 

• Vu ?"^^y ^IineTO.theframerelay frame performance status of the network, activate network coT 

?or^2& * *??J?? me ^ munications devices, monitor accountSg^Td bS 
atXcS 0 ffi'T a Sr^ Pl 1 t0 1^^, alla,,ged to information, locate bottlenecks, and record information to 

Stlll^ f 3 t ° p0l0gy , a,nilar tothe later analysis and for subscriber accounting. FuX° E 

JUS? SSE! T^ t %L**' KA,amU ** "etwork manager may perform HON administrative toe! 

^It L^TX ^T' ^ networkis tions such as assigning subscriber passwords, manaSg 

l^rl^n^? att ? eC f ntral0ffiCC ^ H0WCVer,,t "source and file access, and billing subscribed. The net? 

uto be understood that any local area network with similar workiu^gaprovi^sL^^mm^m^utL 

bf ulei At I 'if*" m ? T* 0 * ^ lsolation aad resolutlon - A te / St of the HON 

^ K®i A ' ^ ^interconnection management is configuration management that allows the 

arrangement is provided between the FRI 68 and the LAN network manager 58 to identify hardware and sorW 

S 1 An^T^ 0 ir 08 ^ T * e *** 62 » components of the HON, including the^pTnents ^ 

and the LAN 52 at the health care data center 42. As the local 20 remote subscriber equipment The subscriber's software 

™^T , ff at * t C r^° ffireAfa>neXte,lded n^ay be modified in response to a p^blem^^anseTSS 
appearance of the data center local area network, the LAN the HON operation, soZ to ensurettiat me overaUneS 

■d -a *a ■ ^ 25 netwo rk m ana g er maintains information on any changes and 

It i^ 0 ^ m * 72 ' P 10 ^ * e on the status of each network component To prevent and 

Ethernet LAN 72 with an interface to an ISDN switch 76 detect unauthorized access to (he HON, the network man- 
arranged at the central office A. The Ethernet bridging may ager 58 performs network security operations. 

toM^^ H ? a v «^ ° ffiCC * f0f T^ 0 " ^ 35 services to the subscriber terminal 48, the central office^ 
Son wJ^Z T'^T 1 ^^ * C «* ^PPed with a Basic Rate ISDN TranSon 

S^T^sdo^ mo^^, nenV °* t**™ 0 * ™ ^ 80 coupled via Tl line 82 to the 

A, SnL „ r ^ r . ISDN switch 7tf at the central office A. An ISDN BRI line 

«r1 h > , ^1 f ^ 8 Centex switch provides services 84 is coupled between the subscriber terminal 48 and the 
ifdS^^ (TOX). However, n BRITE unit 80. The ISDN Centrex services extended from 
unlike the digital PBX, Centrex performs switching func- the central office A to the subscriber terminal 48 are sup- 

l^r^r td ? h ° ne COmpany ' S P0rted a Basic *** that comprises two 

^ tqhm 0pP ^ d 10 T^' 8 premises - Based B-channels each at 64 Kbps. and one D-chanueUt 16 Kbps. 
S^LSLS' k K *w ^ CCntteX "** 76 Another case is illustrated by a subscriber 
E^T^r ^^^^jrnce, image and data « connected to the central office C mat has an EDN switch 86 
transmission. A hot hue service may be established to allow in«tm»i „f i^„„ u„tr.* . , , 

the subscribers to use two digit speed calling to the heX J?£ BD^wSr! £ii?££rS* I £ 

^ AprJmary rate interface (PRI) and/or a basic rate interface center 42 via the frame relay network 66 
^TL^X^rSD^TjTiZ^ ^.3, me healm care information network 

comprises twenty^hree bSLcS ea£ aroT^C^ Z^Z^^^T—^^* 

, n «, US ^ an<1 . «WW data centraloffice300.Sta(ionsU-16 are served bySmSI office 

S Tme iS^f VWC ? COmmUDiCati0n - 65 40 °- The health care data center 42 may be c^Stofce 

Each of the subscriber terminals comprises a personal central offices via the frame relay network 66 Frame rekv 

computer equipped with a BRI network access card coupled access lines 102 and 104 operating aVSJ l^^ay^ 
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arranged to connect the data center to the frame relay 
network. IPX multiplexers may be provided to support the 
frame relay interfaces. The TCP/IP protocol may be used to 
provide bridging between the data center LAN and the frame 
relay. 

1.544 Mbps. Tl lines link the frame relay network 66 to 
the central offices that can be located in various Local 
Access Transport Areas (LATA). As shown in the drawing, 
central offices 200, 300 and 410 are connected to the Frame 
Relay Network respectively by lines 202,302 and 402. As 
exemplified, the central offices 200 and 300 are arranged 
within LATA 1 while the central office 400 is located in 
LATA 2. If the frame relay network 66 is arranged in the 
LATA 1, the Tl line that connects the central office 400 to 
the frame relay network may be provided by a long distance 
carrier. From a point of presence in the LATA 1, this line 
may be extended and connected to the frame relay network. 

To provide the HON 40 with alternative routine 
capabilities, the central offices may be connected with each 
other via 64 Kbps links. For example, the central office 200 
may be coupled with the central office 300 via a 64 Kbps 
public network 250. Accordingly, the subscriber at location 
1 can communicate with the subscriber at location 6 without 
going through the Tl lines to the data center 42 and back. 
This provides alternative billing capabilities for the HON. 
For example, the subscribers can be provided with a flat rate 
for communicating with each other within the HON. The 64 
Kbps. lines allows the subscribers to exchange voice and 
data signals. 

The network access card at the customer's PC can be 
programmed to allow the customer's access to the data 
center 42 through one of the frame relay access lines 102 or 
104. For example, while customers located within the LATA 
1 may access the data center through the frame relay access 
line 102, customers from the LATA 2 may get through using 
the line 104. This allows the data center to monitor the 
source of traffic. However, if one of the frame relay access 
lines is busy or broken, the customer's network access card 
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ISDN/Ethernet bridges corresponds to the number of the 
ISDN line terminals linked to the bridges through ISDN Tl 
lines. The ISDN/Ethernet bridges support connections 
between the Ethernet LAN 72 and ISDN at the physical and 
data link levels of the Open System Interconnection (OSI) 
reference modeL The cabinet B comprises numerous Frame 
Relay/Ethernet bridges 422 and 424 (hat support linking 
between the Ethernet LAN 72 and frame relay access lines 
432 and 434, respectively, at the physical and data link levels 
of the OSI reference model. Via the frame relay network 66, 
the frame relay access line 422 may be coupled to the data 
center 42. The frame relay access line 424 may be coupled 
to another frame relay network. 

To interface the frame relay network with ISDN, the 
ISDN/Ethernet bridges 402, 404 and 406 and Frame Relay/ 
Ethernet bridges 422 and 424 are arranged using the Ether- 
net bus topology, wherein the bridges are connected with 
each other and with other LAN stations through an Ethernet 
bus 440. The bridges interact with each other and with other 
LAN stations in accordance with the IEEE 802.3 CSMA/CD 
standard. 

FIG. 5 shows another example of interconnection 
between the frame relay network 66 and ISDN switch 76 via 
a backbone LAN. At a central office, a Token Ring LAN 500 
is arranged having a ring link 540 connected ISDNAToken 
Ring bridges 502, 504 and 506 with a Frame Relay/Token 
Ring bridge 522. The ISDNAbken ring bridges 502, 504 and 
506 are respectively coupled ISDN line terminals 512, 514 
and 516 provided in the ISDN switch 76. The Frame 
Relay/Token Ring bridge 522 is connected to the data center 
42 via the frame relay network 66. The bridges support 
linking the Token Ring LAN 500 with the ISDN and frame 
relay network at the physical and data link levels of the OSI 
reference model. A token-passing access in accordance with 
the TREF. 802 Token Ring standard is used for the ring bus 
access and traffic transport between the bridges. 

Alternatively, as discussed above, the data center 42 may 
be connected to the central offices via a Switched Multi- 
megabit Data Service (SMDS) network that uses fixed 53 
byte cells as opposed to variable length frames in a Frame 



may be programmed to automatically dial another number ^ Relay. In this case, the frame relay bridges in cabinet B 



that provides the data center access via another frame relay 
line. For example, if the normal connection of station 1 
cannot be made via central office 200 through Tl line 202, 
the Public Switched Telephone Network 250 will be used to 
access the Frame Relay Network through central office 300 
and Tl line 302. Also, a reserved number can be pro- 
grammed into the customer's network access card to provide 
a customer of one central office with the data center access 
via another central office in case the main central office or its 
Tl line to the frame relay network is damaged. 

As discussed above, the network manager at the data 
center 42 may perform the remote programming of the 
customer's network access card. Accordingly, the HON 40 
offers multiple configurations for a backup plan in case there 
is a problem with any portion of the network. Also, it may 
automatically reconfigure the subscriber's routes to avoid 
overflow conditions. This capability makes it possible to 
reduce the cost of the network by eliminating reserve lines 
that would serve only during overflow periods. 

Reference is now made to FIG. 4, showing the backbone 
Ethernet LAN arrangement 72 (FIG. 2) that may be provided 
at the central office A to interface the frame relay network 66 
with the ISDN switch 76. The arrangement may be set up at 
cabinets A and B. The cabinet A comprises multiple ISDN/ 



45 



(FIGS. 4 and 5) are replaced with SMDS routers that support 
linking between the backbone LAN and SMDS network at 
the physical, data link and network levels of the OSI 
reference model. 

As described above, a Health Care Information Network 
allows subscribers access to a data center. ALAN arranged 
at the data center is connected through a frame relay network 
to a LAN of a similar type located at a central office. 
ISDN/LAN bridges link the LAN to an ISDN switch that 
so provides the subscribers with ISDN Centrex services. A PC 
at the subscriber's site can gain the subscriber access to the 
ISDN switch via an ISDN Centrex line. The subscribers are 
. provided with voice, image and data transmission, and can 
communicate not only with the data center but with each 
other. For disaster recovery, e.g., if a connection is broken or 
defective, the network can provide alternative routes. A 
network manager at the data center is able to configure the 
network, monitor its status and react to failures and over- 
loads on a real time basis. Further, the network manager may 
perform the network administrative functions such as 
assigning subscriber passwords, managing resource and file 
access, and billing subscribers. Maintenance and configura- 
tion management can be provided by the network manager 
throughout the network, including the remote subscriber's 
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Ethernet bridges 402, 404 and 406 respectively coupled to 65 equipment 
ISDN line terminals 412, 414 and 414 provided at the central In this disclosure, there is shown and described only the 
office side of the ISDN switch 76. The number of the preferred embodiment of the invention, but, as 
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aforementioned, it is to be understood that the invention is 
capable of use in various other combinations and environ- 
ments and is capable of changes or modifications within the 
scope of the inventive concept as expressed herein. 
We claim: 

L A data communications network for providing user 
terminals with access to a remote data center comprising: 
a first local area network (LAN) arranged at said data 
center, 

a fast packet network coupled to said first LAN far 
providing interconnection between said data center and 
a first central office having a fast packet interface 
coupled to said fast packet network, 

an ISDN switch coupled to said user terminals via ISDN 
lines to provide said user terminals with Centrex 
services, and 

a second LAN provided at said first central office for 
interfacing said fast packet network with said ISDN 
switch, and having a bus topology including a plurality 
of devices coupled to a common bus, 

wherein said fast packet interface comprises a plurality of 
fast packet bridges coupled to said common bus, and 

said second LAN is arranged so as to interconnect devices 
for bridging said second LAN to said ISDN switch, and 
devices for bridging said second LAN to said fast 
packet network. 

2. The network of claim 1, wherein each of said first and 
second LANs comprises an Ethernet network. 

3. The network of claim 1, wherein each of said first and 
second LANs comprises a Token Ring network, 

4. The network of claim 1, wherein said fast packet 
network comprises a frame relay. 

5. Hie network of claim 1, wherein said fast packet 
network comprises a cell relay. 

6. The network of claim 1, wherein said data center 35 
provides said user terminals with health care management 
information. 

7. The network of claim 1, wherein each of said user 
terminals are coupled to said ISDN switch via a user basic 
rate interface (BRI). 

8. The network of claim 1, wherein said data center 
comprises a network manager coupled to said first LAN. 

9. The network of claim 8, wherein said network manager 
has access to each of said user terminals to modify their 
network interface parameters. 

1#. The network of claim 1, wherein said user terminals 
communicate with each other. 

11. The network of claim 1, wherein said user terminals 
receive and transmit image, voice and data signals. 

12. The network of claim 1, wherein said ISDN switch is 
located at said first central office. 

13. The network of claim 1 further comprising a second 
central office having an extension unit coupled to said first 
central office to extend the Centrex services to customers 
coupled to said second central office. 

14. The network of claim 1 further comprising a third 
central office having a switch coupled via an ISDN public 
network to said first central office to provide customers 
coupled to said switch with access to said data center. 

15. The network of claim 1, wherein said data center and 
fast packet network are located in a first Local Access 
Transport Area (LATA), and said first central office is 
located in a second LATA, 

16. The network of claim 1, further comprising a fourth 
central office coupled to said fast packet network. 

17. The network of claim 16, wherein said fourth central 
office comprises an additional ISDN switch connected to an 
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additional LAN coupled to said first LAN via said fast 
packet network. 

18. The network of claim 17, wherein said first and fourth 
central offices are located in a first LATA. 

19. The network of claim 18, further comprising a fifth 
central office located in a second LATA. 

20. The network of claim 19, wherein said first and fourth 
central offices interact with said data center through a first 
fast packet line between said data center and said fast packet 
network, and said fifth central office interacts with said data 
center through a second fast packet line between said data 
center and said fast packet network. 

2L Hie network of claim 17, wherein said first and fourth 
central offices are coupled via a switched network. 

22. The network of claim 1, wherein said ISDN switch is 
coupled to said common bus via a plurality of ISDN bridges, 

23. The network of claim 1, wherein each of said user 
terminals comprises a personal computer having a BRI card. 

24. The network of claim 1, wherein topology of said first 
LAN is similar to topology of said second LAN. 

25. The network of claim 1, wherein said data center has 
the same interconnection arrangement between said first 
LAN and said fast packet network as an interconnection 
arrangement between said fast packet network and said 
second LAN at said first central office. 

26. A data communications network for providing user 
terminals with access to a remote data center comprising: 

a first local area network (LAN) arranged at said data 
center, 

a fast packet network coupled to said first LAN for 
providing interconnection between said data center and 
a first central office having a fast packet interface 
coupled to said fast packet network, 

an ISDN switch coupled to said user terminals via ISDN 
lines to provide said user terminals with Centrex 
services, and 

a second LAN provided at said first central office for 
interfacing said fast packet network with said ISDN 
switch, and having a ring topology including a plurality 
of devices coupled to a common ring, 

wherein said fast packet interface comprises a plurality of 
fast packet bridges coupled to said common ring, and 

said second LAN is arranged so as to interconnect devices 
for bridging said second LAN to said ISDN switch, and 
devices for bridging said second LAN to said fast 
packet network. 

27. The network of claim 26, wherein said ISDN switch 
is coupled to said common ring via a plurality of ISDN 
bridges. 

28. A medical information system for providing a plural- 
ity of subscribers with access to a health care management 
center comprising: 

a frame relay network coupled to said health care man- 
agement center, 

an ISDN switching means for providing the subscribers 
coupled to said ISDN switch with Centrex services, and 

a central office having a fast packet interface coupled to 
said frame relay network and having a central office 
LAN for interconnecting devices for bridging said 
central office LAN to said ISDN switching means, and 
devices for bridging said central office LAN to said 
frame relay network, wherein 

said central office LAN has a bus topology including a 
plurality of devices coupled to a common bus, and 

said fast packet interface comprises a plurality of fast 
packet bridges coupled to said common bus. 
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29. The system of claim 28, wherein said health manage- 
ment center comprises a first LAN coupled to said frame 
relay network. 

30. The system of claim 29, wherein said central office has 
the same interconnection arrangement between said second 5 
LAN and said frame relay network as an interconnection 
arrangement between said first LAN and said frame relay 
network at said health care management center. 

31. The system of claim 28, wherein said subscribers 
exchange image, voice and data signals with said health to 
management center and with each other. 

32. The system of claim 28, wherein said subscribers are 
provided with a Centrex speed calling service. 

33. The system of claim 28, wherein said subscribers are 
provided with a Centrex teleconference service. 15 

34. The system of claim 28, wherein said subscribers are 
provided with a Centrex voice mail service. 

35. The system of claim 28, wherein said subscribers are 
provided with Centrex local and long distance calling ser- 
vices. 20 

36. The system of claim 28, wherein a single data link 
connection identifier (DLCI) address is assigned to all of the 
subscribers coupled to said central office. 

37. The system of claim 28, wherein each of said sub- 
scribers is coupled to said central office via a BRI device. 



38. The system of claim 28, wherein said frame relay 
network is coupled to said data center and central office via 
Tl circuits. 

39. The system of claim 29, wherein topology of said first 
LAN is similar to topology of said central office LAN. 

40. A medical information system for providing a plural- 
ity of subscribers with access to a health care management 
center comprising: 

a frame relay network coupled to said health care man- 
agement center, 

an ISDN switching means far providing the subscribers 
coupled to said ISDN switch with Centrex services, and 

a central office having a fast packet interface coupled to 
said frame relay network and having a central office 
LAN for interconnecting devices for bridging said 
central office LAN to said ISDN switching means, and 
devices for bridging said central office LAN to said 
frame relay network, 

wherein said central office LAN has a ring topology 
including a plurality of devices coupled to a common 
ring, and 

said fast packet interface comprises a plurality of fast 
packet bridges coupled to said common ring. 
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